APCS Lesson Plan, Chapter 7, Java if statements

if (x > 0)

  Stdout.println("number is positive");

else Stdout.println("number is not positive");

Stdout.println("end of program.");

if (x > 0)

 Stdout.println("number is positive");

Stdout.println("end of program");

trace both code segments if x = 5 : num is pos, end of prog (sep lines)

and if x= -1 : end of prog

note: if the "if" is true, it will just do one line (unless you have a { block } of code) regardless of indentation

if ( x >= 0 )

if ( x <= 0)

if (x == 0)  //  note the double = !!!!!! not a syntax error!

if x is equal to 0 

if (x != 0) // not equal   ! means "not"

int x = 0;

if (x > 5)

   Stdout.println(x);

   Stdout.println(x);

output???  
what if you want it printed twice if true and not at all otherwise?

if (true) 

  Stdout.println("true");

Boolean expressions: any expression that simplifies to true or false. We used these in the while loop and in the if statement.

if (answer==0)
   // note we need two = characters next to each other!

     Stdout.println("answer is zero.");

other boolean operators:

!=  (not equal)

>

<

>=

<=

&& (and)

|| (or)

ex:  if (age>=0 && age<110)


Stdout.println("age is valid");

if (age<0 || age>=110)

    Stdout.println("Invalid age.");

How does the computer order the boolean operators? Which do you hope is done first: && or <? || or >=?

For a full Operator precedence listing, see the appendix on page 128. Will the above boolean expressions work correctly without parentheses?

Short circuit evaluation: when the computer has enough info in evaluating a Boolean expression, it will quit without doing the additional comparisons.

if (x>10 && x<100)

If x has a value of 5, which comparison will happen first? Will the next one be necessary? Why or why not? 

Answer the same question if x=20. 

Write an expression with || which will be short circuited.

Write an expression with || which will not be short circuited.

if (grade != 100)

  Stdout.println("not perfect");

boolean correct = true;

if (!correct)

  Stdout.println("not correct");

place parentheses based on order of operations:

if ((age < 0) || (age > 120))

if (true && true) ... ? t

if (true && false) ... ? f

if (false && false) ... ?  f

if (true || true) ... ?  t

if (true || false) ...?  t

if (false || false) ... ?  f

 if (5>0 || x<9)  // is the second boolean evaluated?    why or why not?

When else would the second boolean not be evaluated? and statement where the first is false

if (x>0)

  Stdout.println("positive");

else if (x==0)    // this if/then/else is NESTED within the "else" clause

          Stdout.println("zero");

       else Stdout.println("negative");

more common indentation:

if (x>0)

  Stdout.println("positive");

else if (x==0)    // this if/then/else is NESTED within the "else" clause

          Stdout.println("zero");

else Stdout.println("negative");

if (a==0)

  if (b==0)

     Stdout.println("a=0");

  else Stdout.println(" ??? which if is this else attached to? second");

rule:  without braces, an else is attached to the nearest if. If we want to attach it to "if (a=0)", how do we do it? Use { }  : see below
 if (a==0)

{

  if (b==0)

     Stdout.println("a=0");

}

  else Stdout.println(" a is not = to 0");

Mathematical functions:

double fractionalAnswer = 4.76;

int answer=Math.round(fractionalAnswer);

Stdout.println(answer);

the “round” function (found in the library of functions in the Math class) receives the number 4.76, and returns what number? 5

Other functions in the Math class:

sqrt, pow, abs, random (see p 139 for the complete list)

arguments are the numbers a function receives. How many arguments does pow require? 2 How many numbers are returned? 1

Method functions are like built-in functions, except they are written by the programmer, and they return an answer. Think of them as sub-programs.

(non-function) Methods are like sub-programs, except that they do not return an answer.

We call a regular method like this:

printNumbers(20,30); // prints integers 20-30

WE call a method function by:

Stdout.println(“Enter a number to be square rooted”);

double userNumber=Stdin.readDouble();

double answer=Math.sqrt(userNumber);  // function method call: set to a variable

Stdout.println(“Answer is “+answer);

example of a program with one function method in it:

// The "IfExample" class.

import java.awt.*;

import hsa.Stdin;

public class TripleExample

{

    public static void main (String[] args)

    {

        int num;

        System.out.println("Type in an integer:");

        num=Stdin.readInt();

        int thrice=tripleIt(num);  // calling the function method

        System.out.println ("The triple is "+thrice);

    } // main method

    public static int tripleIt(int smallNum)

    {

    /*pre:receives an int

    post: returns the triple of that number*/

     int  threeTimes=smallNum*3;

     return threeTimes;

     }  // convertToLetterGrade method

} // TripleExample class

As a class, write a function method that will receive a numerical grade argument and return the letter grade (two versions: one with ELSE and one without). Write the program to test the function method.

!(a && b)  same as !a && !b ??? (no! same as !a || !b

!(a || b) same as !a || !b ?   (no! same as !a && !b)

(logic theorem called De Morgan's Rule)

example:

if ! (x > 0 && x < 10) // if it is not true that "x>0 and x<10" means what is true of x?




// "x must be ≥ 10 or ≤ 0"

if ! (x>10 || x < –10) // means what about x?

12 % 2 = 0

12 % 5 = 2

12 % 8 = 4

Given the mod operator, write an if statement that will tell whether an int is even or odd.

With a partner, write a method which receives a user age, and returns how far apart that age is from the program writer’s age. For example, if the programmer is 15 years old, and the method receives a 25, then 10 is returns.

Notes on function methods:

With function methods, the computer needs to KNOW that a value will always be returned. If all your returns are inside "if" statements, it worries that none of those will be executed.

Solution: use only if-then-else, with the final else a return. Alternate solution: at the end of the method, have a return 0 or return 'x' which should never be executed (comment on this).

Another note: return automatically ends the method. Lines below do not get executed.
As a class or with a partner, write a method which receives a char, and returns a boolean  That boolean is true if it is a vowel, and false otherwise. Write a program to test this method.

You can test a boolean method three ways. If isItTrue(argument) is a boolean method

boolean boolAnswer=isTrue(argument);

Stdout.println(boolAnswer);  // either “true” or “false” will be printed

if (isTrue(argument))


Stdout.println(“true”);

else Stdout.println(“false”);

if (isTrue(argument)==true)  //why is this the same as the one just above?)


Stdout.println(“true”);

else Stdout.println(“false”);

As a class or with a partner, write a non-function method which receives an integer, and prints the highest even integer less than or equal to that number. If the method receives a 12, it prints 12. If it receives 17, it prints 16. Note: nothing is returned to the function call!

Sometimes, a switch statement can be used instead of an if. It is used when data is compared to a number of different values…

example:

switch (grade)

{


case 10:



System.out.println(“Perfect!”); // if grade=10



break;


case 9:


case 8:



System.out.println(“Good!”);  // if grade = 9 or 8



break;


case 7:


case 6:




System.out.println(“ok!”);



break;


default:



System.out.println(“Need to do better!”);



break;

}

You can only use switch when you can match int or char values exactly

case ‘a’:


System.out.println(“You chose option a”);


break;

